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elements in order to separate the switching gas flows of the outer poles and the switching gas 
flow of the central pole. 

19. The switching gas damper as claimed in claim 18, wherein the first deflection 
element extends, starting from the bottom on the first channel wall, as far as the cover, and 
ending on the opposite channel wall, and wherein the further deflection element is arranged 
such that it rises in the opposite direction between the channel walls, with the side parts being 
shaped to match the rising arrangement of the deflection elements, so as to separate the 
switching gas flows of the outer arcing chambers and of the central arcing chamber. 

20. The switching gas damper as claimed in claim 18, wherein the deflection 
elements are arranged parallel to the cover and to the bottom above the inlet openings for 
guiding the switching gas flows of the outer arcing chambers and extend from one channel 
wall to the other channel wall, and wherein side parts are arranged on the mutually facing 
sides of the deflection elements in order to separate the switching gas flows of the outer 
arcing chambers and the switching gas flow of the central arcing chamber. — 

REMARKS 

Claims 1-20 are now present in this application, with new claims 18-20 being added 
by the present Preliminary Amendment. It should be noted that the amendments to original 
claims 1-17 of the present application are non-narrowing amendments, made solely to place 
the claims in proper form for U.S. practice and not to overcome any prior art or for any other 
statutory considerations. For example, amendments have been made to broaden the claims; 
remove reference numerals in the claims; remove the European phrase "characterized in that"; 
remove multiple dependencies in the claims; and to place claims in a more recognizable U.S. 
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form, including the use of the transitional phrase "comprising" as well as the phrase 
"wherein". Other such non-narrowing amendments include re-ordering and slightly 
rewording claim phrases for clarity, changing the phrase "and/or" to -at least one of — and 
changing apparatus-type claims (setting elements forth in separate paragraphs) into a more 
recognizable U.S. form. Again, all amendments are non-narrowing and have been made 
solely to place the claims in proper form for U.S. practice and not to overcome any prior art 
or for any other statutory considerations. 

SUBSTITUTE SPECIFICATION 
In accordance with 37 C.F.R. §1.125, a substitute specification has been included in 
lieu of substitute paragraphs in connection with the present Preliminary Amendment. The 
substitute specification is submitted in clean form, attached hereto, and is accompanied by a 
marked-up version showing the changes made to the original specification. The changes have 
been made in an effort to place the specification in better form for U.S. practice. No new 
matter has been added by these changes to the specification. Further, the substitute 
specification includes paragraph numbers to facilitate amendment practice as requested by the 
U.S. Patent and Trademark Office. 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, an early indication of the 
allowability of each of claims 1-20 in connection with the present application is earnestly 
solicited. 
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Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Donald J. Daley at the 
telephone number of the undersigned below. 

' If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required imder 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, 
extension of time fees. 



Respectfully submitted. 




DJD:kna 



P.O. Box 8910 
Reston, Virginia 20195 
(703) 390-3030 
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ABSTRACT OF THE DISCLOSURE 
A switching gas damper for low-voltage power circuit breakers, is arranged as an 
attachment above the arcing chambers for additional damping, deionization and cooling of the 
switching gases. The switching gas damper includes a cuboid enclosure with separate inlet 
openings to receive switching gas flows from each arcing chamber in the low- voltage power 
circuit breaker. Separate outlet channels are formed by channel walls and/or by deflection 
elements and are routed on both sides of the power circuit breaker. A variable arrangement of 
the deflection elements and outlet channels makes it possible to produce a niraiber of 
mutually separate flow paths, with different desired damping and cooling characteristics, as a 
function of the gas amoxmts that occur and of the characteristics of the arcing chambers that 
are used. 
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J^ e c oriptio n 

Switching gas damper for low- voltage power j^breakers 

5 The — invention /feicrfes to a switching gas damper for a / 
multipole low-voltage power^breakery, [which i's arranged 
as an attachment above the parallel arcing chambers for 
additional damping, deionization and cooling of the 
switching gases, with the attachment having a cuboid 
10 enclosure with a front wall, a rear wall and a cover. 

Such a switching gas damper, as has been disclosed by 
EP 0 437 151 Bl, has the object of assisting the effect 
of an arc quenching device for low-voltage power 
15 i^breakers which switch in air. The arc quenching device 
causes switching arcs which occur during operation of 
the power breaker to be quenched without adversely 
affecting the power j breaker itself, adjacent system 
parts, or other assemblies. These arc quenching devices 
2 0 or arcing chambers have very different physical forms, 
depending on the type, the physical size and the 
switching rating demanded of the power^ breaker . These 
devices all have the common feature of a more or less 
parallel arrangement of arcing plates composed of sheet 
2 5 steel\ and arranged transversely with respect to the 
switclxlng arc. 

In order to reliably quench switching arcs, the 
switching gases produced do not have to be cooled down 
30 to room temperature. At least when the rating of an arc 
quenching chamber is fully utilized, it is thus 
possible for gases to emerge from the arcing chamber at 
a temperature that is considerably greater than room 
temperature. Metal vapor residues can thus also be 
35 carried with the gases, and there may be a certain 
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amount of ionization. The installation type of power 
^ breaker governs whether such phenomena are harmless. 
Fundamentally, it can be stated that an amount of metal 
vapor and residual ionization become less acceptable 
5 the shorter the distance between the outlet openings 
from the arc quenching chambers and adjacent live or 
grounded components. This distance is an important cost 
factor in the construction of switchgear assemblies, 
since the dimensions of the switchgear assemblies 
10 depend on it. 

On the other hand, the cost rises when arc quenching 
chambers are designed such that they satisfy the most 
stringent requirements with regard to the 

15 characteristics of the switching gases that occur. For 
this reason, the approach has therefore been adopted of 
equipping low-voltage power ]^ breakers with standard 
arcing chambers which result in a given switching 
rating, but which represent a compromise between the 

20 minimum and maximum requirements with regard to the 
characteristics of the switching gases that* occur. For 
situations in which a power ^ breaker must be 
accommodated in a particularly space -saving manner in a 
switchgear assembly, additional switching gas dampers 

25 are {provided, according to the cited EP 0 437 151 Bl, 
and are common to all the arcing chambers. 

The known switching gas damper forms a shroud, ^ which 
covers all the arcing chambers in the power^ breaker . 

30 Before the switching gases can escape from the shroud, 
they flow through a cooling grid and an outlet filter. 
The upward flow direction of the switching gases is not 
influenced by this. This may be undesirable, if there 
is only a small amount of space above the power 

35 J breaker. Furthermore, the process of collecting the 
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switching gases from all the arcing chambers in a 
common space requires an adequate volume in order to 
avoid an electrical phase flashover in all 
circumstances . 



\ 
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Against this background, the object of the present 
invention is to provide a switching gas damper for low- 
voltage power ^ oreakers for additional damping, 
deionization and cooling of the switching gases, which 
5 allows the switching gases to be deflected into a 
direction other than the natural vertical ..direction, 
and whose efficiency is considerably improved. 

The invention achieves sard^object J in that the cover is 
10 closed and a bottom having separate inlet openings is 
provided for receiving switching gas flows from each 
arcing chamber in the low-voltage power\ breaker, and in 
that each inlet opening has an associated outlet 
channel, which is formed by channel walls and/or 
15 deflection elements, in order to dissipate the 
switching gas flows at the sides. 



One ma j ey feature of the invention is the provision of 
separate outlet channels for the switching gas flows 
2 0 from the individual arcing chambers in a common 
enclosure, since this advantageously allows the total 
volume to be made small. Carrying the switching gas 
flows away at the sides avoids any contact with the 
power breaker connecting rails at the rear. 

FR 2 ^11 188 Al has j[ already disclosed a switching gas 
damper which ensures that the flow direction of 
switching gases is deflected. The switching gas damper 
may be in the form of a shroud, whose open lower face 

30 is placed onto an arc quenching chamber and is sealed 
from it by grooves or separate sealing meairs. The 
switching gas damper may also be integrated in the 
enclosure of the arc quenching chamber in such a way 
that walls which are used to guide the switching gas 

35 flows are part of the enclosure of the arcing chamber, 
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but they do not carry out their function until a cover 
is fitted. All the embodiments of this switching gas 
damper have the common feature of a single -pole 
configuration for double- interrupting contact systems 
5 (bridge contacts) . In this case, the switching gases of 
both switching contacts of one pole are deflected to 
opposite sides in the direction of the mutually 
opposite connecting Vails. This does not represent any 
improvement for power breakers which have a front 
10 control panel and connections at the rear, and does not 
achieve said object. 

A further known switching gas damper according to 
DE 1 104 019 B /likewise has one pole. This is suitable 

15 for power^ breakers with one switching contact per pole, 
and deflects the switching gases to the sides of each 
arc quenching chamber, after splitting them into two 
flow elements. The use of this switching gas damper in 
a multipole power] breaker would thus require the entire 

20 switching device to be broadened, without ensuring that 
the switching gases can flow away freely. This 
switching gas damper therefore does not allow said 
object to be achieved economically, either. 



25 For the purposes of the invention, an arrangement is 
recommended for three -pole low- voltage power^ breakers in 
which a channel wall is arranged parallel to the front wall 
and a further channel wall is arranged parallel to the rear 
wall^ caadT"''^hus, in conjunction with deflection elements, 

3 0 t ormi r ng a total of three outlet channels ^of^hich the outer 
outlet channels, which are bounded by the front wall and by 
the rear wall, are closed on opposite sides by a side wall 9^ 
-aaaj^the central outlet channel, which is bounded by the 
channel walls, is open on both sides^. jsuch^ -febat the 

35 switching gas flows which emerge from the outer arcing 
chambers of the low-voltage power 'breaker 
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are carried away separately on opposite sides^^ wbiie 

the switching gas flow which emerges from the central 

arcing chamber passes from the switching gas damper to 

free space on both sides through the central outlet 

channel. Despite the switching gas damper having small 

dimensions this advantageously results in " long flow 

paths, with a correspondingly advantageous cooling 

« 

effect on the switching gases. 



\ 
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The deflection elements and channel walls can be 
arranged and shaped in various ways. In particular, the 
channel walls may extend from the bottom to the cover 
of the switching gas damper and the side walls may ±tx 
thirG- OQ O G be arranged on the same side of ^he switching 
gas damper as the outer arcing chambers^, J such^ thett the 
switching gas flows of the outer arcing chambers are 
passed, parallel to the front wall and to the rear wall 
of the switching gas damper, to the, respectively 
opposite side of the low-voltage power^ breaker/* ^fftd] the 
switching gas flow of the central arcing chamber is 
passed to the two opposite sides. This arrangement can 
be produced with planar wall elements of simple shape. 
In particular, the first deflection element extends, 
starting from the bottom on the first channel wall, as 
far as the cover, and ending on the opposite channel 
wa further deflection element is arranged 

such that it rises in the opposite direction between 
the channel walls, with the side parts furthermore 
having a shape which is matched to the rising 
arrangement of the deflection elements, so as to 
separate the switching gas flows of the outer arcing 
chambers and of the central arcing chamber. Instead of 
this angled arrangement, the deflection elements are 
arranged parallel to the cover and to the bottom above 
the inlet openings for guiding the switching gas flows 
of the outer arcing chambers, and can extend from one 
channel wall to the other channel wall^, ^ik|^(fe^^parts 
are arranged on the mutually facing sides of the 
deflection elements in order to separate the switching 
gas flows of the outer arcing ' chambers and the 
switching gas flow of the central arcing chamber. 

Apart from this, in the case of the arrangement 
described above with the position parallel to the 
bottom and to the cover, the deflection elements can be 
arranged at any desired height position between the 
cover 
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and the bottom of the switching gas damper. In 
particular, it has been found to be suitable to 
position the deflection elements at a height of 2/3 of 
the height of the switching gas damper away from the 
5 bottom. 

Separate channel walls and deflection elements are 
provided in each pase in the refinements of the 
invention described above. However, it may be 

10 advantageous for the deflection elements to be at the 
same time in the form of channel walls, and to be 
arranged such that the switching gas flows which emerge 
from the arcing chambers of the outer poles of the low- 
voltage power } breaker are carried away from the 

15 switching gas damper directly at the side^^.^that is to 
say each on the same side of the low-voltage power 
^ breake^\ a^dj^the switching gas flow which emerges from 
the central arcing chamber is carried via or alongside 
the deflection elements to both opposite sides of the 

20 switching gas damper .7/The shortening of the flow paths 
in this case contrasts with simplified construction of 
the switching gas damper in a range of versions. In a 
first embodiment of this idea, the deflection elements 
can be arranged such that they extend from the bottom 

25 to the cover of the switching gas damper. In this case, 
the h^flection elements are preferably arranged such 
that, originating from the front wall of the switching 
gas damper, they run between the inlet openings, which 
are located above the arcing chambers, in the direction 

30 of the rear wall, are then angled, and each run behind 
the inlet openings for the switching gases from the 
outer arcing chambers as far as the side boundary of 
the switching gas damper^^|in such a manner that an 
.outlet channel is formed, which is coupled to the space 

35 above the. central arcing chamber of the low-voltage 
power ^ breaker and is open on both sides of the 
switching gas damper, for the switching gas flow of 
this 
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central arcing chamber. If a low flow resistance is 
desired, then the angles of the deflection elements may 
be rounded. 

5 In addition, deflection elements can be provided which 
extend between the front wall and the rear wall of the 
switching gas damper and at the same time act as 
channel walls. This ,may be achieved in such a way that 
the deflection elements are arranged such that they 

10 extend between the front wall and the rear wall such 
that one outlet channel for an outer arcing chamber is 
in each case bounded by the bottom and a deflection 
element and an outlet channel, which is open on both 
sides and is connected to the central inlet opening in 

15 the bottom, is formed for the central arcing chamber 
between the deflection elements and the cover. 



the switching gas flows, which are carried at the 
20 sides, parallel to the side walls of the low-voltage 
power ) breaker can be carried out by mea^M of a 
direction-changing enclosure with a guide chamber. This 
direction-changing enclosure may be angled. 

25 The deflection of the switching gas flows can also be 
produced by the cover of the switching gas damper being 
designed to be broader than the low-voltage power 
^ ^ breaker and by providing side boundaries of the 
switching gas damper with guide elements pointing 

3 0 downward. Such guide elements can be formed in a simple 
manner by lengthening the side walls of the switching 
gas damper such that they extend downward. 



The invention will be explained in more detail in the 
35 following text using preferred exemplary embodiments, 
which do not restrict the scope of protection. 



For the purposes of'];|the invention, the deflection of 
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and with reference to the associated drawing. 

Figure 1 shows a perspective schematic illustration of 
a first possible embodiment of the switching gas damper 
5 according to the invention in its physical position 
with respect to the low- voltage power^' breaker, and the 
flow of the switching gases from the arcing chambers in 
this power ^ breaker, ^ through the switching gas damper, 
rf Figure 2 shows a perspective schematic illustration of 
10 a second possible embodiment of the switching gas 
damper according to the invention, and the flow of the 
switching gases through it. 

Figure 3 shows a perspective schematic illustration of 
15 a third possible embodiment of the switching gas damper 
according to the invention in its physical position 
With respect to the low- voltage power^ breaker, and the 
flow of the switching gases from the arcing chambers of 
the power^ breaker through the switching gas damper. 

Figure 4 shows a schematic plan view of the switching 
gas damper as shown in Figure 3, but with the cover 
having been omitted. 



20 



25 Figure 5 shows a perspective schematic illustration of 
two versions of a fourth possible embodiment of the 
switching gas damper according to the invention, and 
the flow of the switching gases through it. 

3 0 Figure 6 shows a perspective schematic illustration of 
two further versions of the fourth possible embodiment 
of the switching gas damper according to the invention, 
and the flow of the switching gases through it. 
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The switching gas damper 1 according to Figure 1 is 
illustrated schematically in perspective in conjunction 
with a low-voltage power breaker 2, only part of which 
is shown. The switching gas damper 1 is shown in a 
5 position raised above the power J breaker 2, in order to 
illustrate the interaction with the arcing chambers S, 
7 and 8, and the profile of the switching gas flows. 

« 

To provide a further illustration, the closed cover 9 
10 of the switching gas damper 1 is illustrated in a 
raised position, with this switching gas damper 1 also 
having a front wall 10, a rear wall 11, a right -hand 
side wall 12, a left-hand side wall 13 and a bottom 14, 
which is closed away from the inlet openings • 

15 

A deflection element 15 with a side part 28 forms an 
outlet channel 17, which is open on the right-hand side 
of the switching gas damper 1, together with the left- 
hand side wall 13 and a channel wall 16 which extends 

20 from the bottom 14 of the switching gas damper 1 to its 
cover 9. A further deflection element 19 with a side 
part which cannot be seen forms an outlet channel 21, 
which is open on the left-hand side of the switching 
gas damper 1, together with the right-hand side wall 12 

25 and a channel wall 20 which extends from the bottom 14 
of th^ switching gas damper 1 to its cover 9. The two 
outlet channels 17 and 21 are closed at the top by the 
cover 9 of the switching gas damper 1, and at the 
bottom by its bottom 14. The one inclined arrangement, 

30 which rises from the bottom 14 to the cover 9, of the 
deflection elements 15 and 19 results in free spaces, 
which form a central outlet channel 23, remaining 
between the deflection elements 15 and 19 and the 
channel walls 16 and 20, respectively. 
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The switching gas flow 3 which emerges from the left- 
hand arcing chamber 6 of the low-voltage powerj breaker 
2 enters the switching gas damper 1 through the left- 
hand inlet opening, . which is not illustrated for the 
5 sake of clarit]^. It is passed by the deflection element 
15 into the outlet channel 17, which is formed by the 
cover 9, the left-hand side wall 13, the rear wall 11, 
the channel wall 16, and the bottom 14, from which it 
can emerge only on the right-hand side of the switching 
10 gas damper 1, as is indicated by an arrow IS.^The 
switching gas flow 5, which emerges from the right-hand 
arcing chamber 8 of the low-voltage power \ breaker 2, 

A 

enters the switching gas damper 1 through the right- 
hand inlet opening, which is likewise not shown, for 

15 the sake of clarity^. It 'is passed through the 
deflection element 19 into the outlet channel 21, which 
is formed by the cover 9, the right-hand side wall 12, 
the front wall 10, the channel wall 2 0 and the bottom 
14, from which it can emerge only on the left-hand side 

2 0 of the switching gas damper 1, as indicated by an arrow 
22.^The switching gas flow 4, which emerges from the 
central arcing chamber 7 of the low-voltage power 
breaker 2, enters the switching gas damper 1 through 
the central inlet opening, which is once again not . . 

25 illustrated in this case, for the sake of clarit]^. It 
passe^^ directly into the outlet channel 23, which is 
formed by the cover 9, the channel wall 16, the channel 
wall 20, the deflection elements 15 and 19 and the 
bottom 14, from which it can emerge on both sides of 

30 the switching gas damper 1, as is indicated by the 
arrows 24 and 25. ^n order to deflect the switching gas 
flow 3, which emerges on the left-hand side of the 
switching gas damper 1, and that part of the switching 
gas flow 4 (arrow 24), which emerges on the left-hand 

35 side from the switching gas damper 1, downward, a guide 
chamber 27 is provided^ r whiefij^ is formed from an angled 
direction-changing enclosure 26 and is attached to the 
switching gas damper 1 at the side. 
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The guide chamber 27 is illustrated at a distance from 
the switching gas damper 1 in Figure 1, in order to 
assist understanding. 

5 Figure 2 shows, schematically, a second embodiment of a 
switching gas damper 31 according to the invention, and 
the flow paths of the switching gas flows 33, 34 and 35 
through it. For illustration, the closed cover 39 of 
the switching gas damper 31, which still comprises a 

10 front wall 40, a rear wall 41, a right-hand side wall 
42, a left-hand side wall 43 and a bottom 44 which is 
closed away from the inlet openings, has been 
illustrated in a raised position. A deflection element 
45 forms an outlet channel 47, which is open on the 

15 right-hand side of the switching gas damper 31, 
together with a left-hand side wall 43, a channel wall 
4 6 which extends from the bottom 44 of the switching 
gas damper 31 to its cover 3 9 and a side part which 
cannot be seen. A further deflection element 49 with a 

20 side part 56 forms an outlet channel 51, which is open 
on the left-hand side of the switching gas damper 31, 
together with the right-hand side wall 42 and a channel 
wall 50 which extends from the bottom 44 of the 
switching gas damper 31 to its cover 39. The two outlet 

25 channels 47 and 51 are closed at the top by the cover 
3 9 o^^the switching gas damper 31 and at the bottom by 
its bottom 44. The arrangement of the deflection 
elements 45 and 49 results in free spaces, which form a 
third outlet channel 53, remaining between the 

30 deflection elements 45 and 49 and the channel walls 46 
and 50, respectively, as well as the cover 39. 

A switching gas flow 33, which emerges from the left- 
hand arcing chamber of the low-voltage power J breaker , 
35 which is not shown in Figure 2 for simplicity, enters 
the switching gas damper 31 through the left-hand inlet 
opening, which is not illustrated for the sake of 
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clarit}^ It is passed by the deflection element 45 into 
the outlet channel 47, which is formed by 



\ 
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the cover 39, the left-hand side wall 43, the rear wall 
41, the channel wall 46 and the bottom 44, from which 
it can emerge only on the right-hand side of the 
switching gas damper 31, as is indicated by the arrow 
5 48. 

A switching gas flow 3 5 which emerges from the right - 
hand arcing chamber^ of the low-voltage power^ breaker 
enters the switching gas damper 31 through the right - 

10 hand inlet opening, which is likewise not illustrated 
for the sake of clarit^yT It is passed through the 
deflection element 49 into the outlet channel 51 formed 
by the cover 39, the right-hand side wall 42, the front 
wall 40, the channel wall 50 and the bottom 44, from 

15 which it can emerge only on the left-hand side of the 
switching gas damper 31, as indicated by the arrow 52. 
A switching gas flow 34 which emerges from the central 
arcing chamber of the low-voltage power^ breaker enters 
the switching gas damper 31 through the central inlet 

2 0 opening, which is also not illustrated here for the 
sake of claritw^ It passes directly into the outlet 
channel 53, which is formed by the cover 39, the 
channel wall 46, the channel wall 50, the deflection 
elements 45 and 49 and the bottom 44, from which it can 

2 5 emerge on both sides of the switching gas damper 31, as 

is iridicated by the arrows 54 and 55. 

Figure 3 shows, schematically and as a third 
embodiment, a switching gas damper 61 in its physical 

3 0 position with respect to a low-voltage power j breaker 

62, and the flow paths of switching gas flows 63, 64, 
65 from arcing chambers 66, 67, 68 through the 
switching gas damper 61. In a corresponding way to the 
illustration in Figure 1, this is illustrated at a 
35 physical distance from the low-voltage power breaker 
62, in order to illustrate the paths of the switching 
gas flows 63, 64, 65 from the individual arcing 
chambers 66, 67, 68. 
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[f The switching gas damper 61 eesBTrtrxairly- comprises a 
closed cover 69, a front wall 70, a rear wall 71, a 
closed right-hand side wall 72, a closed left-hand side 
wall 73, and a bottom 74 which is closed away from the 
5 inlet openings. This embodiment of the switching gas 
damper 61 is broader than the low-voltage poweri^ breaker 
62. This means that the switching gas flows 63, 64 and 
65 can be carried aw^y downward through the closed side 
walls 72, 73 at the sides of the low-voltage power ^ 
10 breaker 62, as is explained in conjunction with 
Figure 4. For this purpose, the side walls 72 and 73 
can be provided with guide plates pointing downward, or 
with extensions 128. 



15 The switching gas flow 63 which emerges from the left- 
hand arcing chamber 66 of the low-voltage power^ breaker 
62 enters the switching gas damper 61 through the left- 
hand inlet opening, which is not illustrated for the 
sake of clarity^. It is carried out of the switching gas 

20 damper 61 through the deflection element 75 and is 
deflected downward by the left-hand side wall 73, as 
indicated by the arrow 77. The switching gas flow 65 
which emerges from the right-hand arcing chamber 68 of 
the low-voltage power ^ breaker 62 enters the switching 

25 gas damper 61 through the right-hand inlet opening, 
whichV is likewise not illustrated, for the sake of 
clarity/: It is 'carried out of the switching gas damper 
61 through the deflection element 76 and is likewise 
deflected downward by the right-hand side wall 72, as 

30 is indicated by the arrow 78. 

The switching gas flow 64 which emerges from the 
central arcing chamber 67 of the low-voltage power 
breaker 62 enters the switching gas damper 61 through 
35 the central inlet opening, which is also not 
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illustrated here, for the sake of clarity/'. It is passed 
into the outlet channel 79, which is formed by the 
cover 69, the deflection elements 75 and 76 and the 
bottom 74, and from which it can emerge on both sides 
of the switching gas damper 61. This switching gas flow 
64, which emerges in two flow elements at the sides, is 
also deflected downward by the closed side walls 72; 
73, as is indicated ]^y the arrows 80 and 81. 
This embodiment of the switching gas damper 61 
10 according to the invention means that the side walls 
can also be omitted, so that the switching gases can 
emerge at the sides without being influenced, provided 
the installation location of the low-voltage power 
^Y'l^reaker 62 is suitable for this purpose. 



9. 



15 



Figure 4 shows a schematic plan view of the embodiment 
of the switching gas damper 61 according to the 
invention and as illustrated in Figure 3, with the 
cover having been omitted. 



20 



The switching gas damper 61 is broader than the low- 
voltage power^ breaker 62, which is located in a 
withdrawable enclosure 82. An outlet channel 84 is thus 
formed between a left-hand side wall 83 of the low- 
25 voltage power) breaker 62 and the left-hand side wall 73 
of tli^ switching gas damper 61, and this outlet channel 
84 is closed at the top by the cover 69 of the 
switching gas damper 61, and is open at the bottom. 



30 There is likewise an outlet channel 86 between a right - 
hand side wall 85 of the low-voltage power^ breaker 62 
and the right-hand side wall 72 of the switching gas 
damper 61, and this outlet channel 86 is closed at the 
top by the cover 69 of the switching gas damper 61, and 

35 is open at the bottom. Three switching gas flows 63, 64 
and 65, which are separated from one another, are 
bounded by the deflection elements 75 and 76, 
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which extend from the bottom 74 to the cover 69 of the 
switching gas damper 61. 

The switching gas flow 63 which emerges from the left- 
5 hand arcing chamber 66 of the low-voltage power^ breaker 
62 enters the switching gas damper 61 through the left- 
hand inlet opening 87. It is carried out of the 
switching gas damper 61 through the deflection element 
75 and is deflected downward by the left-hand side wall 

10 73 of the switching gas damper 61, as is indicated by 
an arrow 88. The switching gas flow 65 which emerges 
from the right-hand arcing chamber 68 of the low- 
voltage power ^ breaker 62 enters the switching gas 
damper 61 through the right-hand inlet opening 89. It 

15 is carried out of the switching gas damper 61 through 
the deflection element 76, and is likewise deflected 
downward by the right-hand side wall 72 of the 
switching gas damper 61, as is indicated by an arrow 
90. 

20 

The switching gas flow 64 which emerges from the 
central arcing chamber 67 of the low-voltage power 
breaker 62 enters the switching gas damper 61 through 
the central inlet opening 91. It is passed into the 

25 outlet channel 79, which is formed by the cover 69 
(removed, Figure 3) , the deflection elements 75 and 76, 
the rear wall 71 and the bottom 74, and from which it 
can emerge on both sides of the switching gas damper 
61. This switching gas flow 64, which emerges in the 

30 form of two flow elements at the sides, is also carried 
away downward by the closed side walls 72, 73 of the 
switching gas damper, as is indicated by the arrows 92 
and 93. The connecting rails 94, 95 and 96 of the low- 
voltage power ^breaker 62 are reliably protected against 

35 coming into contact with the switching gases by means 
of the rear wall 71 of the switching gas damper 61 and 
by the fact that the switching gases are carried away 
at the sides. 
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Figure 5 shows a perspective, schematic illustration of 
two versions of a further embodiment of a switching gas 
damper according to the invention. The illustrated 
switching gas damper 101 has a front wall 110, a rear 
wall 111 and a bottom 114, which is closed away from 
the inlet openings 107 and 108 (a third inlet opening 
cannot be seen) . A cover 109 is cut away, and is 
illustrated in a raided position. 



10 In the embodiment version shown in the right-hand part 
of Figure 5, deflection elements 115 are provided, 
which are in the form of parts with a right angle and, 
on the right-hand side of the switching gas damper 101, 
form open outlet channels 117 for the switching gas 

15 flow 103 from the outer arcing chambers of the low- 
voltage power ^ breaker, which is not illustrated. The 
flow direction is indicated by an arrow 122. The 
version shown in the left-hand part of Figure 5 has 
deflection elements 119, which are likewise angled 

20 elements, but with an angle of more than 90°. The 
deflection elements 119 on the left-hand side of the 
switching gas damper 101 likewise form open outlet 
channels 121 for the switching gas flow 105 from the 
outer arcing chambers. The flow direction is indicated 

25 by an arrow 118 here. 

\ 

In both the versions shown in Figure 5, free spaces 
remain between the deflection elements 115 and 119, 
respectively, and the cover 109, and form an outlet 
30 channel 123 for carrying the switching gas flow 104 out . 
of the central arcing chamber in opposite flow elements 
at the sides. 



The switching gas flow 104 which emerges from the 
35 central arcing chamber of the low-voltage power^ breaker 
enters 
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the switching gas damper 101 through the central inlet 
opening 108. It is passed directly into the outlet 
channel 123, which is formed by the cover 109, the 
front wall 110, the rear wall 111 and the deflection 
5 elements 115 and 119, respectively, and from which it 
can emerge on both sides of the switching gas damper. 
The flow elements of the switching gases that result 
are indicated by arrpws 124 and 125. 

10 Figure 6 shows a perspective, schematic illustration of 
two further versions of a switching gas damper 101 
according to the invention, and of the flow of the 
switching gas flows 103, 104, 105 through it. With the 
configuration and the method of operation otherwise 

15 being the same, for which reason all identical parts 
have not once again been provided with reference 
symbols, the deflection elements 126 and 127, 
respectively, used here are in the form of curved 
elements or, respectively, inclined straight elements. 

20 These versions will therefore not be explained further, 
once again. 

The variable arrangement of the deflection elements and 
outlet channels explained above with reference to a 

25 number of exemplary embodiments of the invention means 
that ^^t is possible to produce a number of mutually 
separate flow paths, with different desired damping and 
cooling characteristics, as a function of the amounts 
of gas that occur and the characteristics of the arcing 

30 chambers which are used. 

The described switching gas dampers 1, 31, 61 and 101 
may be produced integrally as a sheet -metal or plastic 
body, or may be assembled from a number of parts. A 
35 construction comprising a number of parts allows a 
number of versions to be manufactured using the same 
standard parts. For example, one such standard part may 
be a bottom. 
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which has the inlet openings, and has an adjacent front 
or rear wall. A further standard part may be the cover. 
Alternatively, a cover with an attached front and rear 
wall may be provided as a standard part. These standard 
5 parts may be combined with assemblies composed of the 
same or a different material, which subdivide the 
interior into outlet channels, by means of channel 
walls and/or deflection elements. 

10 For low-voltage power^ breakers with very high rated 
currents and high switching ratings, a type having two 
or more switching poles per phase, and a corresponding 
number of arcing chambers, is known. The arcing 
chambers associated with one phase then form a unit, 

15 from the electrical point of view. In a corresponding 
way, one outlet channel can be provided jointly in each 
case for the arcing chambers of one switching pole, 
since the particular feature is separation of the 
switching gases between the individual phases. If, in 

20 contrast, it were to appear to be better, for example 
with regard to the use of standard parts, to provide an 
outlet channel for each individual arcing chamber, then 
this is likewise within the scope of the invention. 
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25 



A switching gas damper (1; 31; 61; 101) \ for low- 
voltage powerjbTe~akers (2; 62)1, /which isj arranged as an 
5 attachment above^ [thel arcing chambersHe, 7, 8; 66, 67, 
68)\ f orTadclitional damping, deionization and cooling of 
the switching gases, [_withj the attachment ^avingj ''a 
cuboid enclosure vjitXi a front wall(TlO; 40; 70; lioj, a 
rear wall (Tn; 41; 71; lllTj and a cover Qg; 39; 69; 
10 109lj, qjUjc:.^ 
Q:haracterized 
in thatf the cover U 9 ; 39; 69; 109) \ is designed to be 
closed and a bottom (14; 44; 74; 114) having [separate 
inlet openings [^87; 89; 91; 107; 108)^ is provided for 
15 receiving switching gas flows /(3~5; 33-35; 63-65; 103- 
105) I from each arcing chamber((6, 7, 8; 66, 67, 68)7 in 

the low-voltage power^ breaker m2 ; 62)), and [i^n that/ .'each ' 

inlet opening 1(87; 89; 91; 107; 108) has/|an as"sociated 
outlet channel r(17, 21, 23; 47, 51, 53; 79, 84 86; 117, 
121, 123), which is (formed by ^'channel walls 1(16, 20; 
46, 50)Jand;^oir|def lection elements \ll5, 19; 45, 49; 75, 
76; 115, 119; 126, ^2'^^' (i^ orderj to dissipate the 
switching gas flowsQs-S; 33-35; 63-65; lOS-lOsTj at the 
sides . 




2 Vhe switching gas damper as claimed in claim 1, 



C characterized , rr<r*A.4- 

in thaw, in a three-pole low-voltage power breaker / (2; 
62^, a channel wall (^^sor^is arranged parallel to the 
30 front wall ^loQ and a further channel wall ^16|Yj^ 
arranged parallel to the rear wall (^(11) , thus^^^^"!^ 
conjunction with deflection elements (TlS, 19; 45, 49^, 
^ormincj^^a'^^otal of three outlet channels ^17, 21, 23rj 
of which the outer outlet channels ^17, 21) , which?arej 
35 bounded by the front wall ^19) ^jand by the rear wall 

C(ll) 1 are closed on opposite sides by a side wall ( (12 
or 13 respectively)], and'jTTie central outlet channel 
(jr23)|, which is 
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bounded by the channel walls((16, 20)1 is open on both 
sidesji," such thatjjthe switching gas flows (J^, 5; 33, 35)o 
which emerge from the outer arcing chambers M6, 8)3^^ 
the low- voltage powerytrfeaker ^2) are|j^rried away 
separately on opposite sides, while the switching gas 
flow n4; 34)7 which emerges from the central arcing 
chamber M 7)7 passesfff rom the switching gas damperf (l)Jto 
free space on both ^ sides through the central outlet 
channel . rjFigures 1, 2)^ 

3.^ The switching gas damper as claimed in claim 2, 

C characterized 

in that/jthe cnannel walls(JJL6, 20; 46, 5 O^y extend from 
the bottom fll4; 44) ( to the cover (f( 9; 39)1 of the 
15 switching gas damper 1 (1; 3 IK and [in that/^^xtle side 
walls (Tl2, 13; 42; 43ljare arranged on the same side of 
the switching gas damper^l; 3iyj as the outer arcing 
chambers(j6, 8j^, such that the switching gas flows/T3, 
5; 33, 35)^ of the outer arcing chambers ^^J6 , sTjare 
passed, parallel to the front wall^lO; 40)J?and to the 
rear wallQll; 41)Jof the switching gas damper^l ; 31^, 
to the respectively opposite side of the low-voltage 
powei^ breaker {l2l^, and the switching gas flow^74; 34^ 
of the central arcing chamber C( 7 jC^s passed to the two 



25 opposite sides . ^jVigures 1, 2)^ 

/t rpy. 




The switching gas damper as claimed in claim 2(^r 



(Characterized 

30 in that^one deflection element ((15, 19; 45, 49)J is ^n 
each casejarranged such that it extends above the inlet 
openings which are associated with the outer arcing 
chambers (Te, 8)"Jin the bottom(^14)'^f the switching gas 
damper (Tl 9 )^and bet^en the channel walls (U6, 20; 47, 

35 5oT|, and ^ that)^ side part ({28; 56)3is eaclq^as^ 
arranged on the mutually facing sides of the deflection 
elements ^5, 19; 45, 49)^ in order to separate the 
switching gas flows Q3, 5) 
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of the outer poles and the switching gas flow (l^jj of 
the central pole .(Tpigures 1, 2)^ 

5. ^I^'rhe switching gas damper as claimed in claim 4, 
( characterized 

in that^tHe first deflection element VJ extends, 
starting from the bottom Ql4)^n the first channel wall 
0(20 r^, as far as tbe cover (79)), and. ending on the 
opposite chaimel wall \J15)/, and /tne further deflection 
element ^19 )J is arranged such that it rises in the 
opposite direction between the channel walls MIG, 20)V 
with the side parts 1(28) having a shape which is \ 
ffiatcned tcQ t^'e rising arrangement of the deflection 
elements (Tl5, 19)^ so as to separate the switching gas 
15 flows (jS, sTj of the outer arcing chambers ({6, sTjand of 
the central arcing chamber^(7j. [(Figure ij^ 

6. L^ The switching gas damper as claimed in claim 4, 
^ha r a c t e r i z ed 

in tha^ ^^^^^'^def lection elements (^745, 49T^re arranged 
parallel to the cover Q39T7 and to the bottom 1^4 {^bove 
the inlet openings for guiding the switching gas flows 
^^3; sFjof the outer arcing chambers jTs, sT/ and extend 
from\?ne channel wall[^46T^to the other channel wall 
25 (^(50)^, and^^sT^^ parts (r56)"Jbre arranged on the mutually 
facing^ sides of the deflection elements (^45 , 49)^ in 
order to separate the switching gas f lows^3 ; Sj^of the 
outer arcing chambers (Tf, sT) and the switching gas flow 
^(4)\^of the central arcing chamber [j 7^. '^^^^ 

1 The switching gas damper as claimed in claim S, 
(l^haract er i zed^ 

in tha'?^ ^ti^^^'^aef lection ^lements(^^ 49)^are arranged 
at |any desired heigh^jposition between the cover (i^^lj 
35 and the bottom(^4473 of the switching gas damper QsijJ. 
^^Figure 2TJ 



20 
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8.^ The switching gas damper as claimed in claim 6, 
(^haracteri zed 
in thaO^'^he^ deflection elements 49r^are arranged 

at ^ height ofj 2/3 of the height of the switching gas 
5 damper (^3 1)J away from the bottom (T4,4r)of the switching 
gas damper (rsiT) and are arranged parallel to the 
bottom|^4^ and to the cover(J^39)]. figure 2J 

g.^J^^^^'^^ gas damper as claimed in claim 1, 

10 [characterized 

in thatjj^te^ef lection elements ^75, 76; 115, 119; 126, 
127r] are /at the same timeHin the form of channel walls 



and^are arranged such that the switching gas flows ^3, 
65; 103, lOsO which emerge from the arcing chambers 
15 C^SS' 68)'3of the outer poles of the low-voltage power 
cj:!i^%reaker (^(62)3 are carried away from the switching gas 
damper [{61; 101)J^directly at the side^ that is to say 
each on the same side of the low-voltage power breaker 
{62)1, and'XTKe switching gas flow\^(64; 104) )which 
20 emerges from the central arcing chamberQ67)3 is carried 
•^*^)173ra (^DfXaTongside the deflection elements Vj75 , 76; 115, 
119; 126, 127Tjto both opposite sides of the switching 
gas damper ll^l; lOlJ. figures 3, 4, 5, 6)^7 

25 10. The switching gas damper as claimed in claim 9, 



r^haraqterized ^ 



, JiCZ . 

in thatJj[ttTe deflection elements 1^75 , 76) 



are arranged 



30 



such that they extend from the bottom (T747y to the cover 
Q69r^f the switching gas damper^6:jj. |{Figures 3, ^VJ 




11.^ The switching gas damper as claimed in claim 10, 
Characterized 
in thatj-^Che deflection elements ^75, 76rjare arranged 
such that, originating from the front wall (T70rjof the 
35 switching gas damper([^{6lTJ, they run between the inlet 
openings rT87, 91 and 91, 89 respectively)^/ which are 
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located above the arcing chambers^66, 67, ^^^^J 
direction of the rear wall^71p, 



\ 
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are then angled, and jeach (run/^behind the inlet openings 
^87, 897] for the switching gases from the outer arcing 
chambers |T66, 68l] as far as the side boundary of the 
switching gas damper (jSlf^ in such a manner that an 
outlet channel ^79T) is formed, which is coupled to the 
space above the central arcing chamber (j 67 )J of the low- 
voltage power-^'S^ker (J62 )J andl open on both sides of 
the switching gas damper Cjeij/, for the switching gas 
flow ^4^1 of this central arcing chamber (j^67j|. [{Figures 



10 3,4)./ 

12 y The switching gas damper as claimed in claim 11, 
(characterized 

in that3^trTle""'ahgles of the deflection elementsV(_75 , 76 Mj 
15 are rounded .'\TFigures 3, 4)^ 

13 The switching gas damper as claimed in claim 9, 

("characterized 

in thatMeHe~cieflection elements (^115; 119; 126; 127)J 

2 0 are arranged such that they extend between the front 
wall (TlloTjand the rear wall (uiir^uch that one outlet 
channel(^117; 121)^ for an outer arcing chamber is^n 
each case^ounded by the bottom (Ul4)}^and a deflection 
element Q{115 ; 119; 126; 127rjand an outlet channel 

25 ^{1232^ which is open on both sides and is connected to 
the central inlet opening (Tiogj^ in the bottomGll^Tl/ is 
formed for the central arcing chamber between the 
deflection elements((J.15 ; 119; 126; 127)^ and the cover 
^{109jj, ((Figures 5, 6 

14.^^1'he switching gas damper as claimed irirone of the 
preceding claim^, o^hf^'h 
^^haracteri zed 
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in that^ a direction-changing enclosure (^6^) with a 
guide chamber (J27)^is attached to the side of the 
switching gas damper ((1; 31; 61; lOl/, on one (pr both 
sides//oT the switching gas dampey (1; 31; 61; 101 V, in 
5 order to carry the switching gas flows Q3-5; 33-35; 63- 
65; 103-105^ which emerge from the switching gas damper 
r (1; 31; 61; 101)^t the side of the low- voltage power 
^xa^?breaker(T2^; 6 2)^ away .downward, ^^igure if^ 

10 15 V The switching gas damper as claimed in claim 12, 
/characterized 
in thatt-^-CTie direction-changing enclosure \ (26)J is 
ang 1 ed • ^( F igur e 1 rj 

15 16 The switching gas damper as claimed inline of the 
preceding claim^, ^yle/t^^ 
(Characterized ^^.^^^ 
in thatjthe covei(^69^of the switching gas damper Vi61) J 
is lengthened beyond its side boundary, and is provided 
20 with guide elements pointing downward. 

-tching gas damper as claimed in claim 16, 
( characterized 
in that/ .^[ttiS guide elements are formed by elongations 
25 (^(128) \ which extend downward at the sides along the 
low-vqltage power ^breaker G62jy, of the side wallsCi72, 
73r]of the switching gas damper (j61)|. figure 3)| 

^ I J 3. 
12, ^ «<■ \. 



17 r The swit 
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Abstract 

S wtt chi ng_5a^_damper~^f or "-l-ow^voi-t"a"g~e^^ 

5 TlTB--inventd-on--red-a^^^ gas damper -fM for 

low-voltage power^ breakers {-2:^:^==wbi€lv^is arranged as an 
attachment above the arcing chambers ^('6^, T~, 8t for 
additional damping, , deionization and cooling of the 
switching gases. The switching gas damper -fT) ^has-ja 

10 cuboid enclosure with separate inlet openings to 
receive switching gas flows t3r, — 4"; — St from each arcing 
chamber — X., — &) in the low-voltage power^breaker -f2-) . 
Separate outlet channels fir?-, — — a3=f are formed by 
channel walls — (JrS-? — 3^ and/or by deflection elements 

15 — La)- and are routed on both sides of the power^ 
breaker -f^ . A variable arrangement of the deflection 
elements and outlet channels makes it possible to 
produce a number of mutually separate flow paths, with 
different desired damping and cooling characteristics, 

20 as a function of the gas amounts that occur and of the 
characteristics of the arcing chambers that are used. 



"Figure X 



\ 



